It is an odd assignment, this one: not as a non-neuroscientist the request to write a review of a book on the structure and functioning of the left and right hemispheres of the brain, for The master and his emissary is after all aimed at the intelligent general reader, and in this context I can at least lay claim to being a general reader; but rather the invitation to make such an assessment for a journal whose readership is largely confined to neurologists and neuroscientists, an audience whose expertise on the underlying brain science is orders of magnitude greater and more sophisticated than mine. How to tackle such a task? It makes no sense for me to devote much space to a critique of Iain McGilchrist's mastery of the research literature on which he draws to make his case, for there are literally thousands of reviewers more competent than I to undertake such an assessment. Instead, like other non-specialist readers, I must perforce take largely on trust his claims to represent the current state of neuroscientific knowledge, and will turn most of my attention elsewhere: to where his analysis sits in a long-running historical debate on the duality of the brain; and to an examination of his attempt to move from the narrow findings of neuroscience to a remarkably bold and ambitious attempt to understand their implications for, as he puts it in his subtitle, 'the making of the Western world'.
That human and mammalian brains are composed of two hemispheres has long been known. Greek physicians from the third century before the Christian Era knew of and speculated about the divided brain, and McGilchrist mentions, largely in passing, that Galen's anatomical researches, mostly conducted on animals, made this basic duality of the brain known to all interested parties from the second century before the Christian Era. Other organs are also doubled, of course: hands, ears, eyes, lungs, kidneys, testicles and ovaries, to point to just a few important examples. Most observers until relatively late on in the 19th century seem to have believed or assumed that the brain was not only composed of two hemispheres, but also that these hemispheres were essentially bilaterally symmetrical, and simply duplicated one another's functions. Such was emphatically the view of the British physician Arthur Wigan, whose New view of insanity: The duality of mind (1844) gave renewed prominence to the phenomenon, and propounded the view that 'each cerebrum is a distinct and perfect whole, as an organ of thought'. When the action of these two halves failed to parallel one another, through disease or faulty education, mental incoherence and insanity were too often the result.
Two centuries earlier, René Descartes had advanced a different sort of dualism, one that distinguished sharply between the mind (immaterial, immortal and identical to the soul) and the body. But Descartes, too, was aware of the doubling of the brain, and turned it to account when he sought to grapple with the puzzle of how mind and brain interacted. If the brain itself was double, allowing our twinned eyes, ears, hands and nostrils to feed sensory data into the system, there was an organ deep within its structure, the pineal gland, that was not. Here, Descartes hypothesized that the two set of sensory impressions came together, uniting before passing their input to the unitary soul. It was a theologically satisfying solution whose attractions for Descartes were amplified by his (false) belief that animals do not possess a pineal gland, for only humans, of course, were supposed to possess a soul. (Descartes notoriously claimed that animals were simply machines.).
There were thus good extra-scientific reasons to believe that the two halves of the brain were precise mirror images of each other, an integrated brain sustaining an indivisible soul. Xavier Bichat, one of the central figures in the rise of Paris hospital medicine in the early 19th century, had added his prestige to the doctrine of anatomical symmetry, arguing that 'harmony is to the functions of the organs what symmetry is to their conformation. . .symmetry indicates an exact analogy in the external forms and internal structure'. To be sure, at almost the same time the founders of phrenology, Franz Gall and Johann Spurzheim, had claimed to reduce the brain to a congeries of organs, and to localize psychological functions in these different regions. But theirs was a doctrine that (rightly) led to accusations of materialism, and soon enough phrenology was condemned as a pseudo-science, its practitioners relegated to the fairground and its claims of localized function read out of the mainstream.
The revival of the notion of localized function is generally attributed to Pierre Broca's discovery of a lesion in the third convolution of the left frontal cortex that produced aphasia. Broca's discovery of this region is held to have led to a general reinterpretation of the functioning of the two halves of the brain, and to have launched a more systematic attention to the differences between the two hemispheres. And so, in a sense it did, though the story is considerably more complicated than appears at first sight. In the first place, as McGilchrist notes, the discovery in question had actually been made some decades earlier by an obscure provincial French doctor, Marc Dax, who never received credit for his priority. Perhaps more importantly, when Broca made his first examination of the brain of an aphasic (or, as he preferred, aphemic) patient who had lost the power to speak, he was as fully committed as most of his generation to the notion of brain symmetry. Observing a lesion in the left frontal lobe, he assumed that in other such cases, he would be just as likely to find a lesion on the right side and in the frontal lobe, but not necessarily in its third convolution. Only when an accumulation of cases disappointed his initial expectation was he led to revise his view, and to identify what we now call Broca's area. In the process, the attention of other researchers finally began to shift and the doctrine of cerebral asymmetry started to develop.
In the hands of Broca and his successors, as Anne Harrington (1987; see also Draaisma 2009 ) has shown, the left hemisphere increasingly came to be regarded as the dominant hemisphere, one that essentially held a monopoly on the most central social and scientific virtues. The left hemisphere was the seat of reason, of logic, of language, of balance and will-power. Its thankfully largely silent counterpart on the right of the brain was where one encountered animality, instinctual action, impulsiveness and intuition (as contrasted, unfavourably, with rationality). For many, it was irresistible to incorporate their own prejudices into the science, and to label the left hemisphere the 'male', and the right hemisphere the 'female' part of the brain. Women's inferiority, their incapacity for higher education was, they 'discovered', built into the organization of their brains.
Curiously, McGilchrist has little or nothing to say about the differences between male and female brains. Perhaps he feels he is already giving enough hostages to fortune, and remembers the fate of a certain Harvard president who trespassed not so long ago on to this contested terrain. McGilchrist's book, after all, is likely to stir up enough of a hornet's nest without venturing to address questions of gender. Still the issue lingers, and the failure to address it-remarkable given his unapologetic embrace of the superiority of the right brain, with its connections to the world of the social, the emotional, the contextual, the intuitive-seems egregious and unfortunate.
Once neurologists' attention began to be focused on brain asymmetry, the structural dissimilarities of the two hemispheres swiftly surfaced. Hitherto overlooked, the differences were now laid bare: typically the left hemisphere was larger, wider towards the back than its counterpart and extending further towards the rear; while the right hemisphere was wider than the left towards the front of the brain, and even overlapped a bit there with the left. But were these anatomical asymmetries related to functional ones? The answer for most neuroscientists was increasingly yes. Size matters, it appears (at least for brains), and over the ensuing century and more, the left hemisphere was increasingly spoken of as the 'dominant' hemisphere. In the words of Salomon Henschen, the Swedish neuropathologist writing in the pages of this journal in 1926, the right hemisphere displayed 'a manifest inferiority when compared with the left, and plays an automatic role only. . .The right temporal lobe is, of course, sufficient for the more primitive psychical life; only by using the left temporal lobe can man reach a higher level of psychical life' (Henschen 1926) . Later generations of experts have largely agreed. McGilchrist quotes Michael Gazzaniga (1983 Gazzaniga ( , 1998 , for example, speaking of 'the shocking differences between the two hemispheres,' differences he summed up on another occasion with the tart remark that 'it could well be argued that the cognitive skills of a normal disconnected right hemisphere without language are vastly inferior to the cognitive skills of a chimpanzee' (p. 130).
The past half century has witnessed an ongoing effort to unravel the mystery of the two hemispheres and how exactly they function. Total war helped the process along, the traumatic brain injuries it brought in its train creating a series of naturalistic experiments that helped to unravel the effects of particular sorts of brain injuries. Tumours, strokes and other sorts of insults to the integrity of the brain provided another avenue to knowledge, as for a time did neurosurgical interventions in some serious cases of epilepsy, where the corpus callosum-the fibres linking the two hemispheres-was often severed in a desperate and sometimes successful attempt to control seizures. More recently, imaging technologies have been recruited to the task, as have experiments where one half of the brain is anaethetized while the other remains active. None of these sources of information is without its problems, but collectively they have contributed to considerable advances in our knowledge of brain function.
For many neuroscientists, this accumulating volume of evidence has served, in McGilchrist's words, to reinforce 'the entrenched prejudice that, while the right hemisphere may add a bit of colour to life, it is the left hemisphere that does the serious business' (p. 92). As his use of the term 'prejudice' signals, this is the very opposite of the conclusion McGilchrist draws, and he devotes a great deal of his attention to arguing forcibly (and largely persuasively in my view), that on the contrary the right hemisphere is the more important of the two. The point is hammered home repetitively (some might say obsessively), but one of the central aims of The Master and his Emissary is to convince his neuroscientific colleagues of the error of their ways, and to rescue the right hemisphere from undeserved opprobrium and neglect. So far from being of marginal importance, it is to our right hemisphere, he claims, that we owe our most central and human qualities. The left hemisphere, in contrast, is a dry, dessicated sort of fellow, given to arid abstractions, which denature our existence and leave us to contemplate a mechanical, lifeless universe. The two halves of our brain, it would appear, have radically different agendas, something many of his neuroscientific colleagues have missed, captured as they have been by the left sides of their own brains. After all, most conventional neuroscience is committed to breaking down and analysing how brains are put together, on the analogy of machines-by McGilchrist's account a classically left hemispheric approach. In the process, neuroscience has lost sight of the forest by focusing too much on the trees, or, to put it another way, 'has largely given up on the attempt to make sense of the findings, once amassed, in any larger context ' (p. 2) .
If all this sounds as though there is a tendency in The Master and his Emissary to reify and anthropomorphize the two halves of the brain, this is indeed a feature of McGilchrist's account. His version of our mental life often reads like a drawn out battle between homunculi rattling around inside our skulls, each bent on the subjugation of the other, an unequal contest with the corpus callosum acting the part of some feeble Premiership referee, mediating between the contenders, and fruitlessly attempting to inhibit their excesses. Hence the book's very title, which derives from a Nietzschean fable: there was once a wise philosopher king, whose rule over a small but prosperous domain was selfless and benign. The kingdom flourished and its borders grew. The king trained advisors to administer his growing territories. Eventually, the cleverest and most ambitious vizier began to see himself as wiser than his master, and used his position to advance his own wealth and influence. He grew contemptuous of his master, and ended by usurping his authority. The upshot was a tyranny, before the vizier's rule collapsed in ruins. It is, McGilchrist insists, a parable for our times, and for our brains. 'At present the domainour civilisation -finds itself in the hands of the vizier [the left side of our brains], who, however gifted, is effectively a regional bureaucrat with his own interests at heart. Meanwhile the Master, the one whose wisdom gave the people peace and security, is led away in chains' (p. 14).
McGilchrist insists that both hemispheres are vital to humans, and acknowledges that many of the achievements of civilization would be quite impossible without the influence of those features of our mental life he believes can be attributed to our left hemispheres. Left hemispheres abstract, they bring to bear focused attention, they isolate, fix, and make explicit certain features of the world, giving us the power to learn and to make things. But these are, on McGilchrist's account lesser, if still important attributes. And it is a measure of how powerfully his account favours the characteristics he attributes to the right side of our brains that at one point he is driven to insist that 'I do not wish to leave the impression that it might be a good thing [paralysed right sides presumably excepted!] if the entire population suffered a left hemisphere stroke ' (p. 93) .
It is the right hemisphere, he insists, that is linked to the highest achievements of the human mind. Where its opponent is literal-minded, narrow, inflexible, given to perseveration, incapable of creativity, lacking any capacity for empathy with others, the right side of the brain embraces irony and metaphor. It grasps things as wholes, exhibits a broad perspective on the world, is capable of taking the perspective of the other, and thus allows empathy and the social side of human beings to flourish. The right hemisphere is open to ambiguity and novelty. It is the source of creativity and imagination, poetry and music, humour and our moral sense. Quite a list. 'Until recently,' McGilchrist claims, 'everything about the right hemisphere has been shrouded in darkness. It was, after all, considered to be silent; and to the verbal left-hemisphere way of thinking, that means dumb ' (p. 127) . From this misplaced condescension, our knight errant rides to rescue the poor right side of the brain.
One is tempted at times to view Iain McGilchrist as a sort of neuroscientific Quixote, a tilter at windmills who has lost his sense of perspective, if not quite his mind. But in fact, he cleverly marshals his forces, and attempts with no inconsiderable success to tie the broad claims he is making back into the details of 'left-brain' neuroscientific research. It is no exaggeration to say that Part One of the book is a tour de force. Yet, it is also the case that the task is not as lonely as it might seem, for it turns out that McGilchrist is not bereft of allies among his fellow scientists, others of whom have also broken with prior orthodoxy.
Having thus established which is master, at least to his own satisfaction, and in the process provided a quirky but fascinating synthesis of how brains work, he turns in the second part of his book to an even more ambitious task, an attempt to connect his model of how the brain functions to an account of the path taken by Western civilization, and the crisis that he believes it currently confronts. It is an endeavour that once more has Quixotic overtones, and at the very least, one has to admire the chutzpah.
And not just the chutzpah. McGilchrist puts on display a remarkable erudition, an ability to discuss with intelligence and insight the history of Western art and literature, philosophy of a whole range of stripes, musicology (and the relationships between music and the brain), and the varieties of religious experience, just to mention a few of the topics he touches upon. In a prior life, McGilchrist was an English don at Oxford, and he has some of the qualities of a Renaissance man-an epithet he would surely embrace. One suspects that not many psychiatrists and neuroscientists could put on display such a broad acquaintance with humanistic learning (and conversely, the list of literature professors who could deal fluently and convincingly with contemporary neuroscience must be shorter yet, perhaps even an empty set).
Even in a book as long as The Master and his Emissary, and even with a relentless Western and elitist focus, there is space for only what McGilchrist acknowledges is a 'hugely selective' gallop through the historical cosmos. Somewhat breathlessly, we are ushered through the rise of the written word (a splendid aside here on the differences between, and cognitive implications of pictograms, ideograms and phonograms) and the origins of classical drama into a discussion of thought and experience in classical Greece and Rome. Then fast forward to the Renaissance and the Reformation, the Enlightenment and Romanticism and the world of the modern and the post-modern, an era McGilchrist seems to approach with some distaste. For our neuroscientific Quixote sees history as oscillating between periods of right and of left brain dominance (though his attempts to explain how this sort of alternation has come about are uncharacteristically feeble and in my judgment not up to the task). Greece has its right brain thinkers (Homer and the great dramatists, as well as pre-Socratic philosophers like Thales and Anaximander), but later the quintessential left brain philosopher Plato comes to the fore, and with it 'the (left-hemisphere-congruent) beliefs that truth is in principle knowable, that it is knowable through reason alone, and that all truths are consistent with one another ' (p. 285) .
If Plato is pernicious, so too are Enlightenment thinkers, and their present-day successors. It is to the achievements of the Renaissance and the Romantics that McGilchrist likes to point. Here, in his perspective, are periods of right-brain dominance, marked by an unprecedented flowering of human creativity, artistic accomplishment and balance in people's lives. Contrast that with the empty material progress of the Industrial Revolution and capitalism, and the period of left-brain dominance that has persisted all the way down to our own era, with its greed, its ruthlessness, its exploitation, its Gradgrindian philistinism, its sheer bureaucratic soul-lessness. Even its art reveals its one-sided emptiness: a caption beneath a reproduction of Matisse's 'Large Reclining Nude' invites us to contemplate how 'Loss of proportion and perspective in modernism emphasizes emotional detachment. Like harmony [in music], perspective arrived with the Renaissance, and left with modernism.' Down with the left would seem to be McGilchrist's motto, and not just when it comes to the brain.
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